T he ability to produce, perceive, and interpret nonverbally expressed emotions is an enduring and universal human ability. Many theorists have described the evolution of human emotion as a means for social cohesion and, consequently, for the species' survival (Turner, 1996) . The ability to relay essential information nonverbally (through the detection of emotions) may have served as an essential tool for survival and social interaction (Corballis, 1999) . As the various complexities of the human faculty evolved, several adaptations (especially the ability to link arbitrary gestures with mental concepts) may have occurred before the physical ability to produce language (Christiansen & Kirby, 2003) . This possibility lends to the notion that nonverbal communication may have been the primary method for humans to exchange information before language evolved. Because certain cerebral mechanisms (especially lateral differentiation between the hemispheres) are known to lie behind human communicative processes and the perception of emotion (Gazzaniga, 1985) , insight into these biological factors may facilitate a more complete understanding of the evolutionary development and contemporary relevance of nonverbal communication. Darwin (1872) made a pioneering endeavor in the study of emotional expression. He observed physical characteristics (postures and movement patterns) and correlated them with specific emotions. For example, he described the emotion sadness in a physical representation as "motionless, passive, head hangs on contracted chest" (p. 176). The concept of correlating physical qualities with an emotion relates to the idea that the physical representation of emotions is important in communication.
Dynamic Versus Static
Although much early research in this field focused on identifying emotions in static images (Ekman & Friesen, 1967; James, 1932; Walters & Walk, 1986) , many researchers have found that the use of dynamic displays in representing emotion is more realistic and reliable than static body postures (Atkinson, Dittrich, Gemmel, & Young, 2004; De Meijer, 1989; Wallbott, 1998) . Indeed, static images cannot portray the threedimensional quality of authentic communication that, based on the perceiver's visual perspective, may affect their observation and interpreted meaning (Coulson, 2004) .
De Meijer (1989) suggested that full body movements facilitate the communication of emotional states, observing that the trunk is especially effective for these purposes. The trunk particularly reveals the communicator's "overall readiness to interact and deal with his or her surroundings" (p. 265). The combinations of movements from the whole body, however, collectively reveal a specific emotional state. Additionally, humans
Hemispheric Differences in Identifying Emotionally Expressive Body Movements
This study combined 2 fields of research: the expression of emotions through body movements and hemispheric differences in the perception of emotion. Sixty participants were divided into 6 groups according to visual field exposure (Left, Right, Center) are proficient at deriving emotional meanings from the distinctive physical features of various emotional expressions (Wallbott, 1998) . Atkinson et al. (2004) found that because faces and bodies are in motion during social interaction, dynamic portrayals of emotions are more ecologically valid. Previous research also suggests that humans are adept at detecting movement, even when movement patterns are represented solely by a series of light points where the head and major joints of the body should be (Atkinson et al., 2004; Atkinson, Tunstall, & Dittrich, 2007; Grossman et al., 2000; Johannson, 1973) . Due to participants' acuity in identifying emotions in dynamic displays, and because humans are especially proficient at detecting movement, Atkinson et al. (2004) developed a set of grey-scale movie clips of actors expressing emotions (happiness, sadness, anger, disgust, fear) using whole-body movements in order to assess participants' ability to identify these emotions. Indeed, participants were readily able to identify the emotions depicted by the full-body movements. The neural mechanisms underlying this ability, however, remain to be studied.
Lateral Differentiation
Generally speaking, the left cerebral hemisphere predominates in speech, language abilities, and mathematical skills, whereas the right cerebral hemisphere is superior in visuo-motor tasks. Research also suggests right hemispheric dominance in processing emotional stimuli (Andersen, Garrison, & Andersen, 1979; Gazzaniga, 1985; Ley & Bryden, 1979; Spence, Shapiro, & Zaidel, 1996) .
Much of what is known about the lateralization of brain functions comes from the extensive research of Sperry (1968) and Gazzaniga (1985) and their colleagues. Most of the influential work carried out by these researchers has been with split-brain participants. In this unique population, the corpus callosum of the brain was severed, preventing the right and left hemispheres from communicating with each other. Split-brain persons cannot verbally express what their right hemisphere has seen, but may display a nonverbal emotional response such as blushing or smirking based on what their left hemisphere has seen. This finding shows that the right hemisphere interprets emotional meaning from visual stimuli. Studies with these patients have served to illustrate the separate roles of the right versus left cerebral hemispheres, especially the left hemisphere's proficiency in verbal communication and the right hemisphere's specialization for emotional functions.
Studies involving participants with hemispheric impairment provide further information on lateralization of brain functions. Damage to the right hemisphere is associated with deficits in depth perception (including perception of three-dimensionality) and spatial ability, such as solving mazes or correctly writing letters; verbal ability is not affected in these cases. When the left hemisphere is damaged, however, patients show little difficulty in spatial tasks. The right hemisphere's aptitude for spatial awareness may have a role in communication processes, given the fundamentally dynamic nature of human interaction (as discussed previously).
It is possible to also observe the lateralization of brain functions in persons whose cerebral hemispheres are intact. The tachistoscopic technique, a common method in observing lateral specialization, individually presents stimuli to the separate visual fields. In Ley and Bryden's (1979) study, participants looked at a fixation point through a tachistoscope while static images depicting different emotions appeared on either the right or left visual field (and thus presented to the left and right cerebral hemispheres, respectively). Participants who viewed emotion stimuli in the left visual field (right hemisphere) were superior in identifying the correct emotions. The question remains, however, whether the identification of emotions from dynamic versus static displays is a lateralized function in the brain. Atkinson et al. (2004) suggested that the ability to interpret and perceive emotions in others is a "considerable adaptive advantage" in social animals (p. 718). In fact, many researchers have revisited Darwin's analysis of emotion expression and have applied it to a social context. Hansen and Hansen (1988) found that participants readily selected angry faces in a crowd of happy faces more accurately than happy faces in a crowd of angry faces. Additionally, Aronoff, Woike, and Hyman (1992) investigated the particular movement patterns of professional dancers that portrayed meanings of "threat" or "warmth." The authors found that there are particular geometric patterns that convey these meanings and suggested the possibility of a neural mechanism that responds to perceiving them. Chouchourelou, Matsuka, Harber, and Shiffrar (2006) found that participants are highly inclined to detect threatening or angry displays due to their emotional content. The authors suggested that this ability serves an adaptive purpose, because "failing to detect an angry person is a potentially costly error" (Chouchourelou et al., 2006, p. 69) . The implication of these studies is that evolution has played a role in human perception of the physical manifestation of emotions.
Emotion-Perception as an Evolutionary Tool
The main purpose of the present study was to examine cerebral lateralization in identifying emotion- emotionally exPressiVe body moVements | Vicaría ally expressive body movements. Due to the inherently social nature of humans (Turner, 1996) , the ability to communicate emotional states through dynamic physical representations has remained in the human faculty since the ability first evolved. The lateralization of this ability has yet to be established. Consistent with prior research (Atkinson et al., 2004; Atkinson et al., 2007; De Meijer, 1989; Wallbott, 1998) , I hypothesized that emotion stimuli showing full body movements would be easier to identify than images. Additionally, I hypothesized that the right cerebral hemisphere would more easily detect nonverbal emotion expression (Andersen et al., 1979; Buck & VanLear, 2002; Ley & Bryden, 1979; Milner, 1971) . Also, I expected that fear and anger would be the most easily identifiable emotions because they help to evaluate potentially harmful adversaries or situations (Aronoff et al., 1992; Chouchourelou et al., 2006; Hansen & Hansen, 1988) . Each of the concepts discussed pertain to some of the underlying themes of human functioning, particularly with regard to nonverbal communication.
Method Participants
The participants were 60 undergraduates (21 men and 39 women) enrolled in Introduction to Psychology classes. The students received course credit for their participation. The range of ages was 17 to 21 years old. All participants had normal or corrected-to-normal vision.
Materials and Procedure
The video stimuli were a subset of those used by Atkinson et al. (2004) . The subset consisted of 10 videos, including two videos for each emotion (happiness, sadness, anger, disgust, and fear). A different actor was in each video. The actors were dressed in grey suits (to disguise facial features, clothes demarcations, gender, etc.) and were filmed in front of a black background. Each video lasted approximately 3 s. I obtained one still image from each of the 10 videos (see Figure 1) . A response form containing procedural instructions, a list of the five emotions, and sufficient writing space was provided to each participant.
The participants were randomly assigned to six groups (10 per group) based on the type of stimuli (Still Image or Video) and the visual field (Left, Right, Center) in which the stimuli appeared. For example, one group (Right-Still) viewed still images in the right visual field. Each group followed the same basic procedure.
Participants completed this experiment while seated in front of a computer (30 cm x 37.5 cm size monitor). Stimuli appeared via a PowerPoint presentation. A changing shape (circle, heart, rectangle, square, star) was used to maintain participants' focus on the center of the screen. The videos or still images for the Right Visual Field group appeared on the right side of the changing shape, and the videos or still images for the Left Visual Field group appeared on the left side of the changing shape. Both video and image stimuli remained on the screen for approximately 3 s (the duration of the changing shape). The stimuli for the Center Visual Field group (the control group) appeared without a changing shape in the center of the screen.
Participants were instructed to maintain focus on the changing shape. After each successive slide participants wrote the number of times they saw the shape change and the emotion they believed the image or video portrayed. This procedure continued for a total of 10 images/videos exhibiting the five emotions. The participants' responses to counting the shapes were calculated to ensure that they maintained focus on the center of the screen.
Statistical Analyses
An ANOVA was performed to assess the main effects and interactions of type of presentation (Still Image versus Video), the visual field of stimulus presentation (Left, Right, Center), and gender on correct identification of the emotion stimuli. A Fisher's Least Significant Difference post hoc analysis was performed to determine differences between the visual field groups. Also, a repeated measures ANOVA was used to determine if accuracy of emotional label varied according to the emotion being presented. The five different emotions were used as the within-subjects variable.
Results
As predicted, there were significant main effects for type of presentation, F(1, 48) = 21.96, p < .001, and visual field, F(2, 48) = 5.05, p = .01, on the total number of correct responses to the emotion stimuli presented. There was also a significant main effect for gender, F(1, 48) = 2.83, p < .01. There were no significant interactions among these factors (see Tables 1 and  2) . Participants were better able to identify emotions when viewing a video clip (M = 8.07, SD = 1.28) rather than a static image (M = 5.70, SD = 1.90) of emotions. Regardless of presentation type, when the emotion stimuli appeared in the central visual field (to both cerebral hemispheres), the participants showed the highest number of correct responses (M = 8.00, SD = 1.52). This total number of correct responses was significantly higher than the number of correct responses reported following presentation of the emotion stimuli to either the right, M = 5.80, SD = 1.88, p < .001, or left M = 6.85, SD = 2.01, p < .05, visual fields. Importantly, the post hoc analysis also revealed a trend Vicaría | emotionally exPressiVe body moVements (p = .07) of participants performing more accurately when the emotion stimuli were presented to the left visual field (right hemisphere) rather than the right visual field (left hemisphere). The main effect of gender showed that the male participants were more accurate (M = 7.90, SD = 1.72) than the female participants (M = 6.33, SD = 1.93) in assessing the emotions viewed, again regardless of the presentation type (see Table 2 ).
Contrary to the original hypothesis, the results of the repeated measures within-subject ANOVA, F(4,56) = 20.83, p < .001, showed that happiness (M = 1.73, SD = 0.48), rather than anger (M = 1.47, SD = 0.70) or fear (M = 1.47, SD = 0.59), yielded the highest number of correct responses (see Table 3 ).
Discussion
The results of the present study are consistent with previous research on identifying emotion through body movements (Atkinson et al., 2004; Atkinson et al., 2007; De Meijer, 1989; Wallbott, 1998) . Due to the dynamic nature of authentic interpersonal communication, participants presented with video clips of an actor portraying an emotion were more accurate in identifying emotions than participants who viewed still images. Also consistent with prior research (Andersen et al., 1979; Buck & VanLear, 2002; Ley & Bryden, 1979; Milner, 1971) , the present study lends support for superiority of the right hemisphere in processing nonverbal communication (e.g., emotions). Whereas the left hemisphere is highly involved with aspects of language, this finding is consistent with the notion that the right hemisphere is specialized in processing emotions.
The emotion most accurately identified was happiness. This finding is contrary to the original hypoth- emotionally exPressiVe body moVements | Vicaría esis and findings by Hansen and Hansen (1988) , who demonstrated that anger was more readily identifiable than happiness. This discrepancy may be due to the format of the video stimuli. Because the only stimuli to include jumping in the air were those depicting happiness, participants may have more easily detected that emotion. This explanation is in line with the notion that humans are especially proficient in their ability to perceive motion (Grossman et al., 2000) . Although male superiority in identifying emotions in full body movements was not initially anticipated, it is consistent with previous research that describes male superiority on spatial tasks (Halpern, 1992; Prinzel & Freeman, 1995; Sanders, Soares, & D'Aquila, 1982) . Indeed, human gesturing to communicate can be considered a type of spatial task. Unfortunately, research on the relations among spatial ability and social interaction and communication is scarce. Certainly, humans do not need to mentally rotate objects when engaging in conversation; however, the ability to perceive and understand spatial processes is an important factor in communication, especially in nonverbal communication because of the movements involved in talking and gesturing. There is a need for additional research to further investigate this relation.
The most important aspect of the present study is in the fact that it combined two fields of research to form a novel concept. Although research had indicated that humans are adept at identifying emotions in full body movements and that the right cerebral hemisphere showed superiority for nonverbal abilities, the lateralization of emotion perception from dynamic displays had yet to be investigated. The data provide support for the idea that the expression of emotion is not only a phenomenon perceived differently through right and left visual fields (and thus left and right brain hemispheres), but is also best identified through dynamic body movements. These findings are pertinent because real interpersonal interaction is a dynamic process and hemispheric differences play a fundamental role in humans' communicative functioning.
Nonetheless, because the present experiment observed these differences in a specific population, undergraduate college students, the results may not generalize to a broader population. This caveat, however, does not undermine the importance of the study, but rather shows the need for replication in different populations. It may also be useful to investigate the act of producing emotions in addition to perceiving them in others. Moreover, it may be of interest to explore other abilities of the right hemisphere, such as creativity, in conjunction with different forms of nonverbal emotional expression such as spontaneous gestures or dance.
The importance of communicating nonverbally has become a focus of research since Darwin's influential publication on human emotional expression. Although a profound explanation of the evolutionary functions of nonverbal communication goes beyond the scope of the present study, the importance of this enduring human proficiency is significant. Further analysis on the neural mechanisms underlying nonverbal communication may bring more insight into understanding this ability. Universally, the human species is highly adept at perceiving emotion, which must have facilitated adaptation and survival through the course of human history. 
